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Nuclear Binding Energy BW (1935)

The nuclear binding energy according to BW is given by

B(N, Z) =

+a, A

(Volume energy)

(Surface energy)

(Coulomb energy)

(Symmetry energy)

(Pairing energy)




Microscopic Energy (MeV)
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Single-Proton Energy (MeV)
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From: Nucl. Phys A469 (1987) 1

A~ | | | | | | | | | | | | | | | | | | |
e | -
S 100 Family of shapes considered OQ_
12 -

':E) - CD( )C_U—
o | - e s
s O
= - D) . o) 5 CO+
2 (.75 | 8 - > D CO-
s | O= O COCOCO.
5 OO '
= - O i
S L O O i
LL 050 A S N N AN NN NN NN NN AN R SN SR SR NN S SR S

0.75 1.00 1.25 1.50 1.75

Distance between Mass Centers r (Units of Ry)



From: Journ. Phys. G: Nucl. Part. Phys. 20 (1994) 1681
125 | | | | | | | | | | | | | | | | | | | | | | | |

=
m -
Ha o
@ - Potential energy for “>°Fm
C o
D)
<~ 1.00
o |
S
o >
.4: 2> %
o | ,/'/
£ - Y, /
= 0.75 i
= i (-
& L =
%, = ,’7 -4 -2 0
g | m
I'LO5O||||||||||||||||||||||||

0.75 1.00 1.25 1.50 1.75 2.00
Distance between Mass Centers r (Units of R)



Microscopic Energy (MeV)

From: Nucl. Phys. A361 (1981) 117
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New Masses in Audi 1993 Evaluation,
Relative to 1989, Compared to Theory
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New Masses in Audi 2003 Evaluation,
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Model A/C a4 a9 J Q) Hth  Oth:u=0

(MeV) (MeV) (MeV) (MeV) (MeV) (MeV) (MeV)
(92) 1/1 16.247 22.92 32.73 2921 0.00 0.0156 0.6688
(92) 1/3 0.1755 0.4617
(92) 1/2 0.0607 0.6314
(92)-a 1/1 16.245 23.02 32.22 30.73 0.0000 0.6614
(92)-a 1/3 0.0174 0.4208
(92)-a 1/2 0.0114 0.6180
(92)-b 1/1 16.286 23.37 32.34 30.51 0.0000 0.6591
(92)-b 1/3 0.0031 0.4174
(92)-b 1/2 0.0076 0.6157
(06)-a 2/2 16.274 23.27 32.19 30.64 0.0000 0.6140
(07)-b 2/2 16.231 2296 32.11 30.83 0.0000 0.5964
(09)-a 1/1 16.143 22.41 33.00 27.50 86.22 0.0000 0.6166
(09)-a 1/3 0.0533 0.4091
(09)-a 1/2 0.0230 0.5808
(09)-b 2/2 16.145 22.43 3253 28.53 72.59 0.0000 0.5788



Mass Deviation (Exp. — Calc.) (MeV)

From: Journ. Mod. Phys. E 19 (2010) 575
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From: Journ. Mod. Phys. E 19 (2010) 575
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From: Phys. Rev. Lett. 103 (2009) 212501
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Energy Release Q, (MeV)
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Table 1: Comparison of trap mass measurements to FRDM1992 and FRDMOQ7b.

AME2003 Trap FRDM1992 Dev1992 FRDMO07b Dev07b
(MeV)  (MeV)  (MeV) (MeV)  (MeV) (MeV)

-70.308  -70.313  -68.840 -1.473  -70.102 -0.211
-71.528  -71.528 -70.650 -0.878  -71.262  -0.266
-30.644  -80.648 -80.880 0.232  -80.984 0.336
-77.800  -77.971 -77.960 -0.011  -78.132 0.161
-67.150  -66.279  -65.350 -0.929  -66.140 -0.139
-59.100# -57.510  -55.750 -1.760  -57.030  -0.480
-64.560 -64.110 -62.720 -1.390  -63.496 -0.614
-67.690  -66.882 -66.030 -0.852  -66.593  -0.289
-59.120# -57.690  -56.540 -1.150  -57.403  -0.287
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Gamow-Teller Strength
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From: At. Data Nucl. Data Tables 66 (1997) 131
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Gamow-Teller Strength
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From: At. Data Nucl. Data Tables 66 (1997) 131
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From: Phys. Rev. C 67 (2003) 055802

B-Decay of ¥?Rb in 3 Successively Improved Models
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From: Phys. Rev. C 67 (2003) 055802

B-Decay of PRb in 3 Successively Improved Models
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Gamow-Teller Strength
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ONGOING NEAR-TERM PROJECTS

e A global study of nuclear shape isomers will appear shortly
in ADNDT (is available on my web site).

e We have calculated 5D potential-energy surfaces for 5254 nu-
clei for 5009325 different shapes (PRC 79 (2009) 064304)

e Recently we have developed a model of fission yields (PRL
106 (2011) 132503) that can straightforwardly be applied to
the 5254 nuclei.

e We are finalizing a combinatorial level-density model with
folded-Yukawa single-particle levels as a starting point. The
model will allow us to calculate level densities at the exact
barrier shapes we have calculated. Preliminary results are in

PRC 79 (2009) 064304.

e Improve the yield model to take into account the metric of
the deformation grid.

e Improve mass model accuracy for light nuclei. We probably
need new term in the single-particle potential over and above
the spin-orbit.

e Apply to astrophysical network calculations (r-process, neu-
tron star, etc)



SUMMARY

e We have presented some results from a general nuclear-
structure model that can globally provide a large number of
nuclear-structure quantiles, more than have currently been ex-
plored.

e In particular, nuclear mass calculations agrees on the average
with new mass data to better accuracy than in the region where
model parameters were determined.

e We have added successive improvements to the mass model,

the current (unpublished) version 2009b had an accuracy of
0.5788 MeV with respect to AME2003.

e |t remains to be seen if the model accuracy can be improved
for light nuclei (N < 60). Possibly a new term in the single-
particle interaction (over and above the spin-orbit interaction)
is needed.

e The Caribu effort will provide several different types of exper-
imental data in particular above N = 60 where the model is
expected to do well. It will be highly valuable to test the model
and this assumption on this forthcoming experimental data far
from stability, with an eye on understanding what accuracy we
can expect from our models in the r-process region.

RELATED PAPERS, FIGURES, AND TABLES ARE AT:
http://t16web.lanl.gov/Moller/abstracts.html



	 
	 

